Determination of N-nitrosodiethanolamine in dinoseb formulations by mass spectrometry and thermal energy analyzer detection.
A new method is described to determine trace quantities of N-nitrosodiethanolamine (NDElA) in aqueous diethanolamine (DElA) formulations and in oil solutions of dinoseb. A formate anion-exchange column is used in series with a cation-exchange column if there is DElA in the formulation. The eluate is then passed through a Clin Elut column. Depending on the concentration of NDElA in the sample, a packed silica-gel column is used to purify the extract further. This extract is analyzed on a liquid chromatograph coupled with a thermal energy analyzer (LC/TEA), using a mixture of methanol-hexane-methylene chloride containing 0.1% acetic acid (8 + 56 + 35) as the mobile phase. This solvent system gives good separation of NDElA from trace quantities of dinoseb remaining in the extract. The NDElA is also converted to the trimethylsilyl derivative and analyzed by gas chromatograph coupled with a mass spectrometer (GC/MS). Analyses of 11 commercial samples of dinoseb diethanolamine salt showed NDElA levels of 116-2409 ppm expressed relative to the weight of dinoseb. In contrast, analyses of 2 samples of organic solutions of technical dinoseb showed NDElA levels to be nondetectable and 0.3 ppm, respectively. Limit of detection by LC/TEA is 6.5 ng (0.5 ppm), and by GC/MS it is 0.02 ng (0.15 ppm). Recoveries from samples spiked at 0.514-1664 ppm range from 92.2 to 105.2%.